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Abstract of the contribution: This paper discusses system aspects regarding the RAN2 Rel. 13 work on LWA, based on the incoming LS from RAN2 in S2-153132 / R2-154935.
1. Introduction
The RAN2 WI “LTE-WLAN Radio Level Integration and Interworking Enhancement” (RP-150510) includes the following objectives for SA groups:
Coordination with SA working groups will happen in order for SA groups to investigate the impacts of aggregation and interworking enhancement solutions on the existing WLAN/3GPP interworking solutions along with related system aspects.
In the LS sent from RAN2 to SA2, they explicitly asked SA2 to address the following points:

· Co-existence between LTE-WLAN Radio Level Integration and Interworking Enhancement and other WLAN offloading solutions (e.g. ANDSF)

· Upper layer interaction for traffic steering at the UE for LTE-WLAN Interworking Enhancement
· Prioritization of user preferences 

· Policing and authorization for LTE-WLAN Radio Level Aggregation (not essential for Work Item completion)
This paper analyses these points in order to provide answers for RAN2 and to identify changes to the current SA2 specifications. 

2. Type of Configuration Information in the UE
With the introduction of LWA and LWI (aka RCLWI, Radio Controlled LWI in the running 36.300 CR [1], which we will refer to in this contribution) in the RAN2 WI, we can assume that a UE may be provided with three set of information with respect to the WLAN preferences, and specifically which WLAN APs the device should connect to:
· User preferences (e.g. home WLAN)

· The aggregation configuration information that the eNB provides to the UE; note that, based on RAN2 conclusions, such information is present only when the UE is in connected mode. 
· Other WLAN preferences w.r.t. which WLAN APs the UE should connect to (e.g. from the ANDSF MO).
3. Prioritization of User Preferences

Regarding the Co-existence between LTE-WLAN Radio Level Integration and Interworking Enhancement and other WLAN offloading solutions (e.g. ANDSF), since the introduction of ANDSF, and even with the Rel. 12 RAN solution for offloading, user preferences have taken precedence over any policies provided by the network.
With the deployment of LWA and RCLWI, the same reasons that in pre Rel. 13 solutions made user preference higher in priority than other configuration information remain. E.g. user preferences may relate to the user home WLAN, or to the user selecting some free Wi-Fi, etc., and the user shall be allowed to select the preferred WLAN network to connect to even when LWA is deployed. 

In terms of specific UE behaviour, if a UE is connected to an AP selected based on user preferences, upon receiving aggregation configuration information from an eNB, the UE shall ignore the aggregation configuration information and indicate to the eNB it cannot connect to an AP indicated by the eNB.
This UE behaviour has already been agreed by RAN2 such that the UE sends a Failure Indication message to the eNB when it cannot comply with the LWA configuration and similar conclusion is expected for RCLWI.

Conclusion #1: User preferences have priority over aggregation configuration information the UE may receive from the eNB for either LWA ore RCLWI.
Conclusion #2: A UE that is connected to a WLAN AP selected based on user preferences, upon receiving aggregation configuration information for either LWA or RCLWI the UE shall ignore the aggregation configuration information and indicates to the eNB it cannot connect to an AP indicated by the eNB. 
4. 
Co-existence between LTE-WLAN Radio Level Integration and Interworking Enhancement and other WLAN offloading solutions (e.g. ANDSF) for WLAN selection
Regarding the co-existence between LWA/RCLWI and other offloading solutions, WLAN selection needs to be analysed and in particular the priority of the various configuration information needs to be considered. 
In this paper we only consider the interaction of ANDSF with either LWA or RCLWI since it is assumed that the eNB will not configure LWA and RCLWI for the same user at the same time. 

Assumption: A UE will not be configured with LWA and RCLWI at the same time
In terms of priority of configuration information, when the UE receives LWA configuration information from the eNB, the UE may or may not be connected to an AP selected based on ANDSF information. When the UE is connected to an eNB that supports aggregation, the UE shall try to use the aggregation mechanisms when available, but at the same time if connectivity with WLAN for aggregation is not available and the UE is already connected to WLAN, it is important to preserve the user experience and maintain the existing WLAN connectivity. 
At the same time, once the UE is connected to an eNB that supports aggregation and an AP indicated by the eNB, it is important that existing policies (e.g. ANDSF) do not interfere with the aggregation mechanisms. 

In scenarios in which the UE is already connected to an AP selected based on ANDSF information, the UE may be offloading traffic over WLAN either using connectivity via NSWO, S2a or S2b, or may be using NB_IFOM with S2a or S2b. 
Considering these factors:

· If the UE is not connected to any AP, the UE shall follow the aggregation configuration information as defined by RAN2 in selecting an AP to connect to.
· If the UE is already connected to an AP selected based on ANDSF information or other configuration information in the UE that is not the user preferences, then two cases need to be considered:
· if an AP corresponding to the aggregation configuration information is not available, then the UE shall remain connected to the current AP in order to maintain the existing WLAN connectivity and follow the existing ANDSF policies
· when an AP corresponding to the aggregation configuration information becomes available, then the UE shall follow the aggregation configuration information as defined by RAN2 in selecting and connecting to such AP. The UE also starts ignoring the ANDSF policies for traffic offloading and WLAN selection for as long as the UE is connected to an eNB that supports aggregation. 
Conclusion #3: in order to preserve the user experience and leverage existing WLAN interworking and offloading mechanisms, it is proposed that when the UE receives aggregation configuration information from an eNB for either LWA ore RCLWI, if the UE is already connected to an AP selected based on ANDSF information or other configuration information in the UE that is not the user preferences, then:

· if an AP corresponding to the aggregation configuration information is not available, then the UE shall remain connected to the current AP in order to maintain the existing WLAN connectivity and follow the existing ANDSF policies
· when an AP corresponding to the aggregation configuration information becomes available, then the UE shall move all the traffic (that may be offloaded via NSWO, S2a, S2b, or using NB_IFOM with S2a or S2b) to LTE and follow the aggregation configuration information as defined by RAN2 in selecting and connecting to such AP. The UE shall also start ignoring the ANDSF policies for traffic offloading and WLAN selection for as long as the UE is connected to an eNB that supports aggregation.
For the interaction between ANDSF and RCLWI, the same priority between ANDSF and RAN Rules adopted in Rel-12 should apply since RCLWI is being developed as an enhancement of the Rel-12 WLAN Interworking solutions. We note that RAN2 has not finalized how RCLWI works in IDLE mode. However, the prioritization of ANDSF should be independent of the mechanism chosen by RAN2, i.e. ANDSF will always have higher priority for RCLWI both during CONNECTED and IDLE modes. For the interaction between RCLWI and RAN rules, SA2 should wait for RAN2 progress on RCLWI.
5. Co-existence between LTE-WLAN Radio Level Integration and Interworking Enhancement and other WLAN offloading solutions (e.g. ANDSF) for traffic steering/offloading
Regarding the co-existence between LWA and other offloading solutions for traffic steering and offloading, both ANDSF and Rel. 12 offloading solutions (i.e. RAN rules) need to be considered.
In the case of LWA, when offloading is active the uplink data is being sent on LTE access, and the eNB indicates to the UE whether to monitor WLAN for bearers on the downlink. As such, the offloading of traffic in LWA has no interaction with previous offloading mechanisms such as ANDSF and RAN rules. As such, it is reasonable to assume that the UE under LWA configuration will stop monitoring for RAN rules information in SIB17 as well.
Conclusion #4: there is no interaction between LWA aggregation and other WLAN offloading solutions such as ANDSF and RAN rules when LWA is configured.
In the case of RCLWI, the eNB sends an “offload” command to the UE that the UE passes to the upper layers as captured in RAN2 agreements [1]. As a result, the UE upper layers need to steer traffic based on the UE capability and configuration information it has received NAS level indications about “offloadability” of PDN connections. In Rel. 12, SA2 has defined in 23.402 a set of rules for the coexistence of RAN Rules and ANDSF (section 4.8.6.4 of TS 23.402). 

When the UE receives the “offload” command from the eNB, the UE may have received NAS level indications about “offloadability” of PDN connections. In order to decide what traffic to offload to WLAN, the UE shall consider any NAS level indication about “offloadability” of PDN connections that the UE may have received, and offload only the PDNs that have been authorized for offloading. This is the same behavior for Rel-12 WLAN Interworking with the main exception being that the offload command is generated by the eNB now instead of RAN rules evaluation by the UE in Rel-12.
Conclusion #5: for RCLWI, when the UE receives the “offload” command from the eNB, the UE shall consider any NAS level indication about “offloadability” of PDN connections that the UE may have received, and offload only the PDNs that have been authorized for offloading. 
2. Proposal

It is proposed to adopt the following conclusions:

Conclusion #1: User preferences have priority over aggregation configuration information the UE may receive from the eNB for either LWA ore RCLWI.
Conclusion #2: A UE that is connected to a WLAN AP selected based on user preferences, upon receiving aggregation configuration information for either LWA or RCLWI the UE shall ignore the aggregation configuration information and indicates to the eNB it cannot connect to an AP indicated by the eNB.

Conclusion #3: in order to preserve the user experience and leverage existing WLAN interworking and offloading mechanisms, it is proposed that when the UE receives aggregation configuration information from an eNB for either LWA ore RCLWI, if the UE is already connected to an AP selected based on ANDSF information or other configuration information in the UE that is not the user preferences, then:

· if an AP corresponding to the aggregation configuration information is not available, then the UE shall remain connected to the current AP in order to maintain the existing WLAN connectivity and follow the existing ANDSF policies
when an AP corresponding to the aggregation configuration information becomes available, then the UE shall move all the traffic (that may be offloaded via NSWO, S2a, S2b, or using NB_IFOM with S2a or S2b) to LTE and follow the aggregation configuration information as defined by RAN2 in selecting and connecting to such AP. The UE shall also start ignoring the ANDSF policies for traffic offloading and WLAN selection for as long as the UE is connected to an eNB that supports aggregation.
Conclusion #4: there is no interaction between LWA aggregation and other WLAN offloading solutions such as ANDSF and RAN rules when LWA is configured.
Conclusion #5: for RCLWI, when the UE receives the “offload” command from the eNB, the UE shall consider consider any NAS level indication about “offloadability” of PDN connections that the UE may have received, and offload only the PDNs that have been authorized for offloading. 

A CR has been submitted to capture such conclusions, and a draft LS to RAN2 has been proposed to communicate them to RAN2.  
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